Editorials

Specific IgE without clinical allergy

Over the past decades, the importance and quality of i
vitro tests for the diagnosis of type | allergies has gradu| Abbreviations used
ally been increasing. Semi-automated or completely CCD: Cross-reactive carbohydrate determinant
automated systems have conquered the market with hig SPT: Skin prick test
ly sensitive tests, enabling detection of nanogram quant
ties of specific IgE. Unfortunately, an in vitro test
response cannot always automatically be translated intohave false-positive responses to in vitro tests for peanut
clear clinical diagnosis. In particular, tests for food aller-because of cross-reactive IgE antibodies against plant-
gy are known to have poor predictive value. False-negaderived carbohydrate determinants. Now Mari 2bate
tive test responses can usually simply be explained bmore focus our attention on the lack of biologic activity
lability of major food allergens in food extracts. A well- of carbohydrate-specific IgE antibodies. In their study
known example of a labile food allergen is the majorthey present a patient with significant serum IgE titers
allergen in apple, Mal d 1. Because of its lability, appleagainst several pollen species (eg, birch, mugwort, and
extracts can rapidly loose their IgE-binding capacity afteiolive) not accompanied by positive skin prick test (SPT)
extraction! The same is true for homologous allergens inresponses or by symptoms during pollination. Only grass
many other fruit extracts, such as peach, cherry, and pezand pellitory pollen, against which much higher IgE
Here, however, we want to focus on the opposite probtiters were found, induced positive SPT responses and
lem: false-positive in vitro test responses for specific IgE.hay fever. IgE binding to clinically irrelevant pollen
In this issue, Mari et aldescribe a special case of false- species was inhibited with bromelain, a glycoprotein
positive test responses caused by IgE antibodies directewith a xylose/fucose-substituted N-glycan, and was sen-
to cross-reactive carbohydrate determina(@®CDs). sitive to periodate treatment of the pollen extract. The
IgE antibodies against CCDs were first reported in thefrequency of anti-CCD IgE among subjects allergic to
early 19808, For pollen- and venom-allergic subjects, it pollen was determined by performing SPTs and in vitro
was shown that these CCD structures are highly crosdgE measurements with bromelain. In approximately
reactive, resulting in IgE reactivity against a broad range40% of the subjects, bromelain-reactive IgE was detect-
of foods from plant and/or invertebrate animal origin. ed. In all cases the SPT response was negative. This
The responsible cross-reactive structure was concludestudy convincingly demonstrates the relevance of anti-
to be of carbohydrate nature because the IgE-binding epCCD IgE for the problem of false-positive in vitro aller-
tope was destroyed by periodate treatment. Further sujgy test responses.
port for the carbohydrate nature of CCDs came from the Why are these IgE antibodies biologically inactive?
observation that the interaction is insensitive to heatincMari et al do not speculate about possible explanations.
and protease digestion of allergen extracts. Over the paA type | allergic response is triggered by optimal cross-
decade, the structural basis of IgE binding to plant-linking of IgE molecules that occupy high-affinity IgE
derived carbohydrate epitopes was at least partly elucreceptors on mast cells. Possibly, IgE antibodies against
dated4 Two typical nonmammalian substitutions to N- carbohydrate determinants are not capable of cross-link-
glycans of plant glycoproteins were shown to being receptors. Cross-linking requires at least 2 epitopes
involved: ana(1,3)-linked fucose on the proximal N- on an allergen. Many glycoproteins in the molecular
acetyl glucosamine and [¥1,2)-linked xylose on the weight range of allergens (approximately 10 to 70 kd) are
core mannose. monoglycosylated. Bromelain is a good example. If IgE
Patients allergic to pollen who demonstrate IgE reacrecognition is exclusively based on recognition of CCDs,
tivity with vegetable foods exclusively based on cross-cross-linking is not to be expected in this example. It is
reactive anti-CCD IgE were reported to be free of clini-therefore not a surprise that bromelain fails to induce
cal food allergy. Recently, Van der Veen €t démon-  skin reactions. Preliminary data from our laboratory indi-
strated that about 20% of subjects allergic to grass pollecate, however, that even a glycoprotein with multiple N-
glycans, such as horseradish peroxidase, cannot induce
histamine release from human basophils that are sensi-
tized with anti-CCD IgE. Confirmation of these observa-
Reprint requests: Ronald van Ree, PhD, Central Lab of the Netherlands Relons would rule out epitope monovalency as an explana-
Cross Blood Transfusion Service, Plesmanlaan 125, 1066 CX Amsterdamjon for the lack of biologic activity of anti-CCD IgE. An
5 AEZTgU%?ﬁr:ﬁqnﬂﬁao. 1999:103-1000-1. alternative explanation could be the affinity of the inter-
Copyright © 1999 by Mosby, Inc. action between IgE and glycans. This is currently being
0091-6749/99 $8.00 + 01/1/97468 investigated by means of Scatchard analysis.
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Explaining why IgE anti-CCD is biologically inactive In conclusion, a better understanding of the role of IgE
has a broader scope; specific IgE without clinical symp-antibodies against CCDs is likely to improve the quality
toms is a more general phenomenon. Not all patientof in vitro diagnostic tests for allergy, particularly food
allergic to pollen with cross-reactive IgE antibodies allergy. The report by Mari et @kontributes to this
against the panallergen profflihave food allergy relat- understanding.

ed to food profilins, even if their IgE recognizes these Ronald van Ree, PhD
molecules. Similarly, recognition of Bet v 1 and its Rob C. Aalberse, PhD
homologue in apple (Mal d 1) does not guarantee a clin Central Lab of the Netherlands
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1066 CX Amsterdam
The Netherlands

ical apple allergy.

Can we improve in vitro diagnostic tests for specific
IgE on the basis of the observation that IgE against gly:
cans is clinically irrelevant? It is obvious that detection of
biologically inactive IgE should be avoided. In particular,
in vitro tests for food allergy could be improved in this
Way In ourllaboratory We. are.curren.tly teStlng the pOSSI- erties of apple allergens. Allergy 1980;35:671-7.
blllt_y of addmg a soluble inhibitor durmg the ;erum Incu- 2. Mari A, lacovacci P, Afferni C, Barletta B, Tinghino R, Di Felice G, et al.
bation step of a RAST assay. Protease-digested gra: specific IgE to cross-reactive carbohydrate determinants strongly affects
pollen extract is used to prevent binding of serum IgE the in vitro diagnosis of allergic diseases. J Allergy Clin Immunol

antibodies to plant-derived glycans of solid phase—3 19?3?103%%05"('11& v oo ubulin £ antibodies that
. I . . Aalberse RC, Koshte V, Clemens . Immunoglubulin E antibodies that
immobilized a”ergen extracts. In partlcular, food a”ergy crossreact with vegetable foods, pollen and Hymenoptera venom. J Aller-

diagnostics will gain clinical relevance from this adjust- gy cjin Immunol 1981:68:356-64.

ment of current tests. 4. Lerouge P, Cabanes-Macheteau M, Rayon C, Fischette-Lainé A-C,
Over the past decade, many major allergens have bee Gomord V, Faye L. N-glycoprotein biosynthesis in plants: recent devel-

: : ; opments and future trends. Plant Mol Biol 1998;38:31-48.

C!Oned and expre_sseq as rec_omblnal_wt protel_ns. Expre‘ 5. Van der Veen M, Van Ree R, Aalberse RC, Akkerdaas JH, Koppelman SJ,

sion of glycoprote!ns n’Escherl_chla coliresults in non- Jansen H, et al. Poor biological activity of cross-reactive IgE directed to

glycosylated proteins. Application of such nonglycosylat-  carbohydrate determinants on glycoproteins. J Allergy Clin Immunol

ed “glycoproteins” in allergy diagnostics is an alternative ~ 1997;100:327-34.

way to avoid detection of anti-CCD IgE. In some cases 6. Valenta R, Duchéne M, Ebner C, Valent P, Sillaber C, Deviller P, et al.

. e . s Profilins constitute a novel family of functional plant pan-allergens. J
the lack of posttranslational modifications prevents cor- ¢ 479951 75:377.g5.

rect f0|ding of t_he_ recombinant prqtein, reSl_Jlting in 7. Ebner C, Birkner T, Valenta R, Rumpold H, Breitenbach M, Scheiner O,
decreased IgE bindirfgThen, eukaryotic expression sys- et al. Common epitopes of birch pollen and apples-Studies by western
tems such as yeasSdccharomyces cerevisiaePichia and northern blot. J Allergy Clin Immunol 1991;88:588-94. o
pastorig can prove to be useful. These organisms are abl & Van Ree R, Van Leeuwen WA, Aalberse RC. How far can we simplify in

| late. but thev lack the enzvmes that substitute vitro diagnostics for grass pollen allergy?: A study with 17 whole pollen
to glycosy ! . y . y M extracts and purified and recombinant major allergens. J Allergy Clin
complex glycans with the typical plant features. Still, it immunol 1998;102:184-90.
remains to be investigated whether yeast-derived N-gly:

cans are not recognized by IgE antibodies as well.
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